The vagal afferent pathway does not play a major role in the induction of satiety by intestinal fatty acid in rats.
Intestinal infusion of long-chain fatty acids (LCFAs) strongly suppresses food intake and gut motility. Vagal afferents and cholecystokinin (CCK) signaling pathway are considered to play important roles in intestinal LCFA-induced satiety. Here, we first investigated the influence of vagus nerve on satiety following intestinal LCFA infusion in rats. Jejunal infusion of linoleic acid (LA) at 200 microL/h for 7 h suppressed food intake and the effect lasted for 24 h. The satiety induced by jejunal LA infusion occurred in a dose dependent manner. In contrast, the anorectic effect induced by octanoic acid, a medium-chain fatty acid, was weaker than that induced by LA. The reduction in food intake induced by jejunal LA infusion was not attenuated in rats treated with vagotomy, the ablation of bilateral subdiaphragmatic vagal trunks. Jejunal LA-induced satiety could also be observed in rats with bilateral midbrain transections, which ablates fibers between the hindbrain and hypothalamus. These findings suggest that the vagus nerve and fibers ascending from the hindbrain to the hypothalamus do not play a major role in intestinal LCFA-induced satiety. Jejunal LA infusion also reduced food intake in CCK-A receptor-deficient OLETF rats, suggesting that CCK signaling pathway is not critical for intestinal LCFA-induced anorexia. In conclusion, this study indicates that the vagus nerve and the CCK signaling pathway do not play major roles in conveying satiety signals induced by intestinal LCFA to the brain in rats.